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(54) METHOD OF MANUFACTURING ACICULAR MAGNETIC PARTICLE POWDER 
(57)Abstract: 

PURPOSE: To provide a manufacturing method of industrially obtaining a acicular magnetic particle 
powder in which a grain size is uniform and a dendritic particle Is not mixed and also which has a 
large axial ratio (major axis diameter/ minor axis diameter). 

CONSTITUTION: An acicular goethlte particle is produced by oxidative reaction with an oxygen 
containing gas made to flow Into a suspension containing ferrous hydroxide obtained by making an 
excessive quantity of the aqueous solution of alkali hydroxide react to the aqueous solution of 
ferrous salt, and then an acicular goethlte particle or an acicular hematite particle obtained by 
baking an acicular goethlte particle by heating is reduced by heating in a reducible gas to obtain an 
acicular magnetite particle or an acicular metal nagnetic particle containing Iron as a main 
component. Or in a method for manufacturing an acicular magnetic particle powder in which an 
acicular mghemite particle is obtained by oxidizing an acicular magnetite particle, it is obtained by 
adding water soluble silicate of 0.05 to 2.0wt.% expressed in terms of Si to total Fe in the aqueous 
solution of ferrous salt to the reaction solution under oxidative reaction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]To suspension containing ferrous hydroxide produced by making a ferrous salt aqueous 
solution and a hydroxylation alkaline aqueous solution which exceeds the equivalent to Fe^"^ in this 
ferrous salt aqueous solution react. Perform oxidation reaction which aerates oxygen containing gas, 
make needlelike goethlte particles generate, and it ranks second, or [ carrying out heating reduction 
of the needlelike hematite particle produced by carrying out heating calcination of said needlelike 
goethite particle or these needleiike goethite particles in reducing gas, and obtaining needlelike 
magnetite particles ] ~ or. In a manufacturing method of acicular magnetic particle powder which 
oxidizes said needlelike magnetite particles and obtains needlelike maghemite particles, the inside of 
reaction mixture in the middle of said oxidation reaction ~ a total in said ferrous salt aqueous 
solution — a manufacturing method of acicular magnetic particle powder adding 0.05 to 2.0% of the 
weight of a water-soluble silicate by Si conversion to Fe. 

[Claim 2]To suspension containing ferrous hydroxide produced by making a ferrous salt aqueous 
solution and a hydroxylation alkaline aqueous solution which exceeds the equivalent to Fe^^ in this 
ferrous salt aqueous solution react. Perform oxidation reaction which aerates oxygen containing gas, 
make needlelike goethite particles generate, and it ranks second, In a manufacturing method of 
acicular magnetic particle powder which obtains a needlelike metal magnetic particle which carries 
out heating reduction of the needlelike hematite particle produced by carrying out heating 
calcination of said needlelike goethite particle or these needlelike goethite particles in reducing gas, 
and uses iron as the main ingredients, the inside of reaction mixture in the middle of said oxidation 
reaction — a total in said ferrous salt aqueous solution — a manufacturing method of acicular 
magnetic particle powder adding 0.05 to 2.0% of the weight of a water-soluble silicate by Si 
conversion to Fe. 

[Claim 3]Claim 1, wherein a grade of oxidation in the middle of oxidation reaction adds a water- 
soluble silicate in reaction mixture which is a range which is 5 to 90%, and a manufacturing method 
of the acicular magnetic particle powder according to claim 2. 

[Claim 4]A manufacturing method of the acicular magnetic particle powder according to claim 1 to 3 
adding continuously or intermittently a water-soluble silicate added in reaction mixture in the middle 
of oxidation reaction. 

[Claim 5]Using needlelike magnetite particles or needlelike maghemite particles which were obtained 
by claim 1, claim 3, and the manufacturing method according to claim 4 as precursor particles, so 
that Co of 0.5-15.0 atom % may be included to Fe of these precursor particles, It is made to 
distribute in alkali suspension containing alkali suspension or cobalt hydroxide which contains cobalt 
hydroxide for said precursor particle, and ferrous hydroxide, A manufacturing method of acicular 
magnetic particle powder which conversion was carried out by Co or is characterized by obtaining 
needlelike magnetite particles or needlelike maghemite particles by which conversion was carried 
out by Co and Fe^ by heat-treating this suspension. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]It is regular in a particle size suitable as magnetic particle powder for 
magnetic recording, and arborescence particles are not intermingled, but an object of this invention 
is to provide the acicular magnetic particle powder which moreover has a big axial ratio (below a 
major axis diameter / minor axis diameter the same -). 
[0002] 

[Description of the Prior Art]The necessity for highly-efficient-izing over recording media, such as 
magnetic tape and a magnetic disk, is arising increasingly as the small weight saving of the 
apparatus for magnetic-recording playback progresses in recent years. That is, high recording 
density, the high sensitivity characteristic, the high-output characteristic, etc. are required. The 
characteristic of the magnetic material particle powder demanded in order to satisfy the above 
demands to a magnetic recording medium is having high coercive force and the outstanding 
dispersibility. 

[0003]Namely, for high-sensitivity-izing of a magnetic recording medium, and a high increase in 
power, it is required for magnetic particle powder to have the highest possible coercive force, and 
this fact, For example, the 310th page of United Engineering Center Issue "high decentralization art 
of development of a magnetic material and magnetic powder" (1982) "the improvement inclination of 
magnetic tape performance, high-sensitivity-izing and a high increase in power ~ since was 
suited ~ high-coercive-force-izing of needlelike gamma-Fe gOg particle powder — let .... be 
importance. " — it is as a statement. 

[0004]the conditions for the high density recording in "coating mold tape of the 31 2nd page of the 
above "high decentralization art of development of a magnetic material and magnetic powder" for 
the high recording density of a magnetic recording medium, although it is being able to hold the 
high-output characteristic by a low noise to a short wavelength signal, For that purpose [ both ], it 
is required for the coercive force He and the residual magnetization Br to be large and for the 
thickness of a coating film to be thinner. " The passage of the becoming statement. It is required for 
a magnetic recording medium to have high coercive force and the big residual magnetization Br, for 
that purpose, magnetic particle powder has high coercive force, and it is required that the 
dispersibility in the inside of a vehicle, the stacking tendency in the inside of a coat, and restoration 
nature should be excellent 

[0005]Although these various characteristics of a magnetic recording medium have the magnetic 
particle powder used for a magnetic recording medium, and a close relation, The metal magnetic 
particle powder which uses as the main ingredients the iron which has high coercive force and big 
saturation magnetization as compared with iron oxide magnetic particle powder in recent years 
attracts attention, It is used for magnetic recording media, such as a digital audio tape (DAT), 8-mm 
videotape, Hi-8 tape, and a video floppy disk, and is put in practical use. However, a characteristic 
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improvement is further desired strongly also about the metal magnetic particle powder which uses 
these iron as the main ingredients. 

[0006]It will be as follows if the relation between the various characteristics of a magnetic recording 
medium and the characteristic of the magnetic particle powder used is explained in full detail now. In 
order to obtain high picture image quality as a magnetic recording medium for videos, as for a 
passage clear also from record of the 82-105th pages of the Nikkei electronics (1976) May 3 item, 
improvement in ** video S/N ratio. ** chroma S/N ratio, and ** video frequency characteristic is 
required. 

[0007]In order to aim at improvement in a video S/N ratio and a chroma S/N ratio, The dispersibility 
in the inside of the vehicle of magnetic particle powder, the stacking tendency in the inside of a 
coat, and restoration nature are raised, And it is important to Improve the surface smoothness of a 
magnetic recording medium, it is regular in a particle size as such magnetic particle powder, and 
arborescence particles are not intermingled, but, moreover, to be a big axial ratio is demanded. 
[0008]Next, in order to aim at improvement in the video frequency characteristic, the coercive force 
He of a magnetic recording medium is high, and it is required for the residual magnetic flux density 
Br to be large. In order to heighten the coercive force He of a magnetic recording medium, it is 
required that the coercive force He of magnetic particle powder should be high as much as possible. 
Coercive force tends to increase, so that the axial ratio of particles becomes large, since the 
coercive force of magnetic particle powder generally originates in the shape anisotropy and it 
produces. 

[0009]It is a figure showing the relation of S.F.D. and the record reproduction output which were 
measured about the magnetic disk which described above the "figure 1 of JP,63-26821,A for the 

high increase in power of a magnetic recording medium It is that the relation between S.F.D. and 

a record reproduction output becomes a straight line so that clearly from Drawing 1. and this uses 
the small ferromagnetic powder of S.F.D., and it turns out that a record reproduction output is 
improved. Namely, in order to make a record reproduction output high-powered. S. In order the 
smaller one of F.D. is desirable and to usually obtain the above output, 0.6 or less S.F.D. is required. 

As the becoming statement. S.F.D. of a magnetic recording medium (Switching Field Distribution), 
That is, it is required for coercive force distribution to be small, it originates in it being regular as 
much as possible in the particle size of magnetic particle powder, and arborescence particles not 
being intermingled for that purpose, and it is required that the distribution width of coercive force 
should be small. 

[0010]Now the metal magnetic particle powder which uses as the main ingredients magnetic-oxide- 
oHron particle powder and iron, such as needlelike magnetite particle powder currently used as 
magnetic particle powder for magnetic recording, and needlelike maghemite particle powder. 
Comparatively high coercive force has been acquired using the anisotropy originating in the shape, 
i.e., by enlarging an axial ratio. 

[0011]The magnetic particle powder of these known the needlelike hematite particle produced by 
heat-treating the goethite particles or these goethite particles which are starting materials, Heating 
reduction is carried out in reducing gas, such as hydrogen, and magnetite particles are obtained by 
oxidizing in the air and making said magnetite particles into maghemite particles again. 
[0012]The needlelike magnetic-oxide-of-iron particle powder by which conversion was carried out 
by known Co, or conversion was carried out by Co and Fe, Using needlelike magnetite particles or 
needlelike maghemite particles as precursor particles, so that Co of 0.5-15.0 atom % may be 
included to Fe of these precursor particles, It is made to distribute in the alkali suspension 
containing the alkali suspension, or cobalt hydroxide and ferrous hydroxide which contains cobalt 
hydroxide for the above-mentioned precursor particles, and is obtained by heat-treating these 
dispersion liquid. 

[0013]The metal magnetic particle powder which uses iron as the main ingredients is obtained by 
carrying out heating reduction among reducing gas, after heat-treating the goethite particles which 
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are starting materials, the hematite particle produced by carrying out heating drying of this, or the 
particles which contain dissimilar metals other than Iron to these particles as occasion demands 
generally. 

[0014]The magnetic particle powder which it Is regular in a particle size, and arborescence particles 
are not intermingled, but moreover has a big axial ratio, and moreover has high coercive force and 
the outstanding coercive force distribution is just going to be demanded most now as mentioned 
above. 

In order to obtain the magnetic particle powder provided with such the characteristic, it is regular in 
the particle size of the goethite particle powder which is a starting material, and arborescence 
particles are not intermingled, but it is required that it should moreover have a big axial ratio. 

[0015]As a method of manufacturing the goethite particle powder which Is a starting material, 
conventionally, ** By oxidizing by aerating the suspension containing the ferrous hydroxide colloid 
produced by adding the hydroxylatlon alkaline aqueous solution more than the equivalent to a 
ferrous salt aqueous solution or more by pH 1 1, and aerating oxygen containing gas at the 
temperature of 80 ** or less. How (JP,39-5610.B) to make needlelike goethite particles generate, ** 
The method (JP,50-80999.A) of making the goethite particles which presented fusiform generate, 
etc. are known by oxidizing by aerating oxygen containing gas to the suspension containing FeCO, 
produced by making a ferrous salt aqueous solution and alkali carbonate solution react. 
[0016]** ~ the above ~ the method (JP,55-8461,B.) of adding a water-soluble silicate during a 
reaction, in order to improve the particle size of the needlelike goethite particles to generate in the 
method of ** In order to improve the particle size and axial ratio of JP.55-32652,B and the 
needlelike goethite particles of which ** generation is done, the method (JP,55-6575,B, JP,55- 
6576,8) of adding a water-soluble silicate and water-soluble zinc salt during a reaction, etc. are 
known. 
[0017] 

[Problem(s) to be Solved by the InventionjAlthough the magnetic particle powder in which it has a 
big axial ratio, and it is regular in a particle size, and arborescence particles moreover are not 
intermingled is just going to be demanded most now, the above which manufactures the goethite 
particle powder which is a starting material ~ when based on the method of **, although ten or 
more needlelike goethite particles generate especially, if arborescence particles are intermingled and 
it says from a particle size, it will be hard to call it particles with a regular particle size with a big 
axial ratio. 

[0018]When based on the method of being the above-mentioned **. it is regular in a particle size, 
and the particles which presented the fusiform in which arborescence particles are not intermingled 
generate, but On the other hand, an axial ratio is at most about seven, and has the fault of being 
hard to generate the big particles of an axial ratio, and this phenomenon is in the tendency to 
become so remarkable that the major axis diameter of generation particles become small, especially. 

[0019]When based on the method of being the above-mentioned **, the needlelike goethite particles 
to which it is regular in a particle size and arborescence particles are not intermingled generate, but. 
Although an axial ratio is at most about nine, it is regular in a particle size and arborescence 
particles stop intermingling with the increase in the addition of a water-soluble silicate, on the other 
hand, an axial ratio is in the tendency to become small rapidly. 

[Q020]When based on the method of being the above-mentioned **, the needlelike goethite particles 
which have a big axial ratio generate, but. a particle size becomes irregular by addition of water- 
soluble zinc which has the effect of raising an axial ratio, arborescence particles are intermingled 
easily, and moreover, since productive efficiency falls due to the fall of the generated amount per - 
unit capacity per unit time, there is a problem of not being industrial and economical. 
[0021]Then. it is [ this invention ] regular in a particle size, and arborescence particles are not 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejje?atw_^^ 05/15/2009 



JP,08-008104,A [DETAILED DESCRIPTION] 



Page 4 of 18 



intermingled, or [ and / obtaining tlie needlelike metal magnetic particle which carries out heating 
reduction of the needlelike hematite particle which obtained the needlelike goethite particle powder 
which has a big axial ratio, and was produced by carrying out heating calcination of these needlelike 
goethite particles or this needlelike goethite particle in reducing gas, and uses needlelike magnetite 
particles or iron as the main ingredients ] — or, Let it be a technical technical problem to oxidize 
said needlelike magnetite particles and to obtain needlelike maghemite particles 
[0022] 

[Means for Solving the Problem]This invention as follows can attain said technical technical 
problem. 

[0023]To namely, suspension containing ferrous hydroxide produced by this invention making a 
ferrous salt aqueous solution and a hydroxylation alkaline aqueous solution which exceeds the 
equivalent to Fe^* in this ferrous salt aqueous solution react. Perform oxidation reaction which 
aerates oxygen containing gas. make needlelike goethite particles generate, and it ranks second, or 
[ carrying out heating reduction of the needlelike hematite particle produced by carrying out heating 
calcination of said needlelike goethite particle or these needlelike goethite particles in reducing gas 
and obtaining needlelike magnetite particles ] — or. In a manufacturing method of acicular magnetic 
particle powder which oxidizes said needlelike magnetite particles and obtains needlelike maghemite 
particles, the inside of reaction mixture in the middle of said oxidation reaction — a total in said 
ferrous salt aqueous solution — it is a manufacturing method of acicular magnetic particle powder 
which consists of adding 0.05 to 2.0% of the weight of a water-soluble silicate by Si conversion to 
Fe. 

[0024]To suspension containing ferrous hydroxide produced by this invention making a ferrous salt 
aqueous solution and a hydroxylation alkaline aqueous solution which exceeds the equivalent to Fe^* 
in this ferrous salt aqueous solution react. Perform oxidation reaction which aerates oxygen 
containing gas, make needlelike goethite particles generate, and it ranks second. In a manufacturing 
method of acicular magnetic particle powder which obtains a needlelike metal magnetic particle 
which carries out heating reduction of the needlelike hematite particle produced by carrying out 
heating calcination of said needlelike goethite particle or these needlelike goethite particles in 
reducing gas, and uses iron as the main ingredients, the inside of reaction mixture in the middle of 
said oxidation reaction — a total in said ferrous salt aqueous solution — it is a manufacturing 
method of acicular magnetic particle powder which consists of adding 0.05 to 2.0% of the weight of a 
water-soluble silicate by Si conversion to Fe. 

[0025]In reaction mixture which is a range which is 5 to 90%, from adding a water-soluble silicate, 
this invention is a manufacturing method of said becoming acicular magnetic particle powder, and a 
grade of oxidation in the middle of said oxidation reaction as occasion demands, It is a 
manufacturing method of said acicular magnetic particle powder which consists of adding 
continuously or intermittentiy a water-soluble silicate added in reaction mixture in the middle of said 
oxidation reaction. 

[0026]Using needlelike magnetite particles or needlelike maghemite particles which were obtained by 
said manufacturing method as precursor particles, this invention so that Co of 0.5-15.0 atom % may 
be included to Fe of these precursor particles. It is made to distribute in alkali suspension containing 
alkali suspension or cobalt hydroxide which contains cobalt hydroxide for said precursor particle, and 
ferrous hydroxide, It is a manufacturing method of needlelike magnetic-oxide-of^iron particle 
powder which consists of conversion having been carried out by Co or obtaining needlelike 
magnetite particles or needlelike maghemite particles by which conversion was carried out by Co 
and Fe^"^ by heat-treating this suspension. 

[0027]Next, terms and conditions which are in charge of this invention method operation are 
described. 

[0028]As a ferrous salt aqueous solution used in this invention, ferrous sulfate solution, ferrous 
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chloride solution, etc. can be used. 

[0029]As a hydroxylation alkaline aqueous solution used in this invention, sodium hydroxide solution, 
a potassium hydroxide solution, etc. can be mentioned. 

[0030]The amount of alkaline aqueous solution used in generation of needlelike goethite particles of 
this invention is a quantity which exceeds the equivalent to Fe^* in a ferrous salt aqueous solution. 
In a case of less than the equivalent, goethite particles to which it is irregular in a particle size and 
arborescence particles are intermingled generate, or granular magnetite particles are intermingled in 
it. Although the maximum in particular does not exist, it is not industrial to use a superfluous alkaline 
aqueous solution in vain. It will be necessary to carry out discharge processing of the superfluous 
alkalinity. Therefore, as a desirable range, it is 1.1-10.0 Eq, and is 1.2-8.0 Eq more preferably. 
[0031]As a water-soluble silicate used in this invention, water glass, a sodium silicate, metasilicic 
acid sodium, a potassium silicate, etc. can be mentioned. 

[0032]An addition of a water-soluble silicate is 0.2-5.0atom% in Si conversion to all the Fe(s) in a 
ferrous salt aqueous solution. When an effect which added a water-soluble silicate when an addition 
of a water-soluble silicate was less than 0.2 atom % is not acquired but it exceeds 5.0 atom %, since 
It will separate in reaction mixture exceeding quantity which a water-soluble silicate becomes 
superfluous and exerts on a generation reaction of needlelike goethite particles, it is not desirable. If 
there is too much quantity to which a water-soluble silicate sticks at needlelike goethite particles, 
since a saturation magnetization value etc. fall when it is considered as needlelike magnetic-oxide- 
of-iron particle powder, it is not desirable as charge powder of magnetic-recording material. A 
desirable range is 0.3-4.0atom% and is 0.4-3.0atom% more preferably. 

[0033]An addition stage of a water-soluble silicate is among reaction mixture which is a range 
whose grade of oxidation in the middle of oxidation reaction is 5 to 90%. A fall of an axial ratio is 
seen and the target goethite particles are not obtained at less than 5% of case. When exceeding 90%, 
an effect which adds a water-soluble silicate is not demonstrated. It is 10 to 80% preferably, and 
addition will be started by the time it becomes 50% more preferably. 

[0034] As the addition method of a water-soluble silicate, although the whole quantity may be added 
at a time, an effect that a direction added continuously or intermittently preferably adds a water- 
soluble silicate is large. It says dividing a water-soluble silicate to add into some, and it being said 
within the limits that it is intermittent, and adding. 

[0035]A range of a generation reaction of needlelike goethite particles of reaction temperature in 
this invention is 10-55 **. In a case below 10 **, when needlelike goethite particles of particles may 
generate, a particle size may become irregular and it exceeds 55 **. magnetite may be intermingled. 
A range of a desirable temperature is 20-50 **, and a range of it is 30-45 ** more preferably. 
[0036]An oxidizing means in this invention may be performed by aerating oxygen containing gas (for 
example, air) in liquid, and may be accompanied by stirring by routine etc. as occasion demands. 
[0037]A Co compound usually added by reaction of goethite particles in this invention for superiors 
for the characteristics of magnetic particle powder, One sort, such as Ni compounds, Zn 
compounds, an aluminum compound, and P compound, or two sorts or more may be added, and 
needlelike goethite particle powder made into the purpose of this invention also in this case can be 
obtained. As an addition stage in that case, may be which stage in a generation reaction of goethite 
particles, and the addition, In the case of an aluminum compound and P compound, to goethite 
particles, when 0.5 to 5.0 % of the weight is preferred and is a Co compound, Ni compounds, and Zn 
compounds, Since there is no fall of magnetization, or it is small, unless it makes it generate as a 
foreign matter, it is good without limit, and as a maximum of the quantity, it is about 30 % of the 
weight. 

[0038]In this invention, needlelike goethite particles in advance of heating reduction processing by a 
well-known method. By covering beforehand, particles and sintering between particles are 
prevented, it becomes much more easy to carry out maintenance succession of particle shape and 
an axial ratio of needlelike goethite particles, and magnetic particle powder which became 
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independent separately becomes is easy to be obtained with a substance which has a sintering 
preventive effect, i.e., sintering inhibitor 

[0039]As sintering inhibitor, one sort of a compound chosen from well-known Ni compounds, 
aluminum compound, Si compound, P compound, Co compound. Mg compounds, B compound, and Zn 
compounds or two sorts or more can be used. What is necessary is they not only to to have a 
sintering preventive effect, but to use them, combining if needed, since these compounds also have 
work which controls reduction speed. In a small quantity, since a saturation magnetization value will 
fall if there is [ rather than are enough ] a sintering preventive effect, the amount of [ in this case 
used ] is 0.3 to 3.0 % of the weight to goethite particle powder. [ too many ] 
[0040]In this invention, heating calcination of the obtained needlelike goethite particle powder can 
be carried out, and it can also be considered as a needlelike hematite particle. 
[0041]as the heating calcination temperature in a case of carrying out heating calcination of the 
needlelike goethite particles, and obtaining a needlelike hematite particle ~ a conventional method - 
- only in heating drying, it is 250-500 **. A desirable range is 250-300 **, and may give heating 
calcination under a non-oxidizing atmosphere or an oxidizing atmosphere further as occasion 
demands. 

[0042]Heating calcination under said non-oxidizing atmosphere or an oxidizing atmosphere can be 
performed in air, oxygen gas, nitrogen gas flowing down, and a 300-800 ** temperature requirement. 
As for this heating calcination temperature, it is preferred to choose suitably according to a kind and 
coating volume of said compound used as sintering inhibitor. When exceeding 800 **, modification of 
particles, particles, and sintering between particles will be caused. A desirable range is 550-700 **. 
[0043]In this invention, it is considered as needlelike magnetite particle powder by carrying out 
heating reduction by reducing gas (for example, hydrogen gas) flowing down by making into starting 
material particles needlelike goethite particles and a needlelike hematite particle which were 
obtained. A temperature requirement of heating reduction is 300-550 **. Advance of a reduction 
reaction is slow to a case below 300 **. and it takes a long time to it. In exceeding 550 **, a 
reduction reaction advances rapidly and causes modification of particles, and particles and sintering 
between particles. A desirable range is 300-450 **. 

[0044]In this invention, obtained needlelike magnetite particle powder is reoxidated and it can be 
considered as needlelike maghemite particle powder. A temperature requirement of reoxidation is 
200-500 **. In being less than 200 **. advance of oxidation reaction is slow and requires a long 
time. In exceeding 500 **, oxidation reaction advances rapidly and causes modification of particles, 
and particles and sintering between particles. A desirable range is 300-450 **. 
[0045]It can also be considered as needlelike magnetite particle powder and needlelike berthollide 
compound particle powder which is the intermediate oxides of needlelike maghemite particle powder. 
Said needlelike magnetite particles. [ whether quantity of the first iron contained by oxidizing in a 
250-500 ** temperature requirement is adjusted, and it is considered as needlelike berthollide 
compound particles, and ] Quantity of the first iron contained by carrying out heating reduction of 
said needlelike maghemite particle again under a reducing gas stream and in a 300-550 ** 
temperature requirement can be acUusted, and it can also be considered as berthollide compound 
particles. 

[0046]As for a temperature requirement of heating reduction in a case of obtaining metal magnetic 
particle powder which uses iron in this invention as the main ingredients, 300-550 ** is preferred. In 
being less than 300 **, advance of a reduction reaction is slow and requires a long time. When 
exceeding 550 **, a reduction reaction will advance rapidly and will cause modification of particles, 
and particles and sintering between particles. 

[0047]Needlelike metal magnetic particle powder used as the main ingredients iron after heating 
reduction in this invention A well-known method, For example, once replacing atmosphere of 
needlelike metal magnetic particle powder which uses iron after a method of immersing into organic 
solvents, such as toluene, and reduction as the main ingredients by inactive gas. It can take out in 
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the air by a method of carrying out gradual oxidation, etc. by considering it as air eventually, making 
an oxygen content in inactive gas increase gradually. 

[0048]Co conversion of needlelike magnetite particle powder in this invention or needlelike 
maghemite particle powder, As it can carry out with a conventional method, for example, is indicated 
to JP.52-24237,B, JP,52-24238,B, JP,52-36751,B, and JP,52-36863,B, Precursor particles are 
distributed in alkali suspension containing cobalt hydroxide or cobalt hydroxide, and ferrous 
hydroxide, and it is carried out by heat-treating these dispersion liquid. 
[0049]Cobalt hydroxide in this invention is obtained by using hydroxylation alkaline aqueous 
solutions, such as water-soluble cobalt salt, such as cobalt sulfate and a cobalt chloride, sodium 
hydroxide, and a potassium hydrate. 

[0050]Ferrous hydroxide in this invention is obtained by using hydroxylation alkaline aqueous 
solutions, such as water-soluble ferrous salt, such as ferrous sulfate and ferrous chloride, sodium 
hydroxide, a potassium hydrate. 

[0051]As for conditions, when heat-treating in Co conversion, it is preferred under a non-oxidizing 
atmosphere to carry out in a 50-100 ** temperature requirement. 

[0052]If temperature of Co conversion shall participate in processing time and temperature shall be 
50 ** or less, though conversion was carried out or it is hard to generate magnetite particles or 

maghemite particles by which conversion was carried out to Co by Fe^"*" and they generate by Co, it 
needs very prolonged processing. 

[0053]The amount of conversion of water-soluble cobalt salt in this invention is 0.5-1 5.0atom% in 
Co conversion to Fe in magnetite particles or maghemite particles. When it is less than 0.5 atom %. 
an effect of raising coercive force of needlelike magnetite particles obtained or maghemite particles 
cannot be attained enough. When exceeding 15.0 atom %. an effect of making small coercive force 
distribution of needlelike magnetite particles or maghemite particles acquired is not enough. When 
coercive force of needlelike magnetite particles or maghemite particles and coercive force 
distribution are taken into consideration, 2.0-13.0 atom % is preferred. 

[0054]Added water-soluble cobalt salt is mostly used for conversion [ in / in the whole quantity / a 
particle surface of magnetic-oxide-of-iron particles ]. 

[0055]The amount of conversion of a ferrous salt aqueous solution is 1 .0-20.0atom% in Fe 
conversion to Fe in magnetite particles or maghemite particles. When sufficient coercive force for a 
case of less than 1,0 atom % is not acquired but it exceeds 20.0 atom %. since a square-shaped ratio 
and the amount of preferred orientation fall, it is not desirable. 

[0056]As amount of alkaline aqueous solution used, it is the range of 0.5 - 2.0 mol/l as suspension 
concentration. It is not industrial from washing efficiency which removes an unnecessary salt after 
ending reaction, without using beyond necessity, although it may be a case where sufficient coercive 
force for a case of less than 0.5 mol/l. is not acquired, but I. is exceeded in 2.0 mol /. 
[0057] 

[Function]The operation of this invention method which takes composition as mentioned above is as 
follows. 

[0058]As an effect at the time of adding a water-soluble silicate during the usual goethite creation- 
of-particles reaction, an axial ratio can be shortened as indicated to JP.63-1 3941,8. That is, by the 
work which controls a goethite crystal grain child's growth, growth of the major axis direction of 
particles is controlled and an axial ratio is shortened. In this case, although it is an example which 
uses alkali carbonate solution, it is checked like this invention that growth of a major axis direction 
is controlled also in the reaction of a strong-base nature field which uses a hydroxylation alkaline 
aqueous solution. 

[0059] However, when a water-soluble silicate is added in the middle of the oxidation reaction in this 
invention. Since it not only can negate most effects which control growth to the major axis direction 
by a water-soluble silicate, but can suppress that detailed goethite particles newly occur in 
generation reaction liquid. The goethite particles in the state where it was regular and the particle 
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size moreover maintained the good axial ratio can be obtained. 

[0060]Namely, when a water-soluble silicate is added in the middle of oxidation reaction. While there 
IS an operation to which a water-soluble silicate reduces the viscosity of reaction mixture, it is 
suppressed that detailed goethite particles newly occur and it can hold a regular particle size as 
mentioned above, I think that it is because the crystal habit of original goethite is employed 
efficiently and growth to a m^or axis direction was demonstrated. With the crystal habit of original 
goethite. I hear that the continuity of a goethite crystal is the highest and grows up to be a precise 
major axis direction of a crystal easily, and there is. 

[0061]In this invention, the direction which it was effective even if it added the whole quantity at a 
time, but added the water-soluble silicate continuously or intermittently can heighten an effect 
more. That is, according to the method of adding a water-soluble silicate continuously or 
intermittently in the reaction mixture which is a range whose grade of oxidation in the middle of 
oxidation reaction is 5 to 90%, it is more nearly regular in a particle size, and arborescence particles 
are not intermingled, but the needlelike goethite particles which have a moreover more big axial ratio 
are obtained. 

[0062]A bigger effect is acquired by starting the first addition, by the time the grade of oxidation in 
the middle of oxidation reaction will be 50%. It is because it becomes impossible to reduce the 
viscosity of reaction mixture not much and to fully demonstrate the effect which adds a water- 
soluble silicate, when it adds, after the grade of oxidation exceeds 50%. 

[0063]When a water-soluble silicate was added In the middle of oxidation reaction, it was admitted 
that there was a bigger effect also in the prevention from sintering at the time of carrying out 
various heat-treatment as starting material particles, and making the obtained goethite particles into 
a magnetic particle. I think that it is because a good enveloping layer is formed since the water- 
soluble silicate added continuously or intermittently is adsorbed and reacted moderately and comes 
to be contained gradually moreover in the goethite which sets in the middle of oxidation reaction, 
and is formed in the particle surface of goethite particles as the reason. 

[0064]As a result, when the obtained goethite particles are made into starting material particles. It 
was able to obtain the good result of excelling also in the square-shaped ratio and the amount of 
preferred orientation at the time of considering it as a magnetic recording medium as it was shown 
in the back appearance example, since it was more nearly regular in the particle size, and 
arborescence particles were not intermingled but the acicular magnetic particle powder obtained had 
a moreover more big axial ratio. The same effect is acquired also in the needlelike metal magnetic 
particle powder which uses iron as the main ingredients. 
[0065] 

[Example]Next. an example and a comparative example explain this invention. 

[0066]the total which measured the grade of oxidation with the oxidation reduction titrimetric 

method ~ the rate for Fe^* contained in Fe part ~ percentage ~ a table ~ the bottom is a value. 

[0067]The average value of the numerical value measured from the electron microscope photograph 
showed each of major axis diameters of particles, and axial ratios. 

[0068]The magnetic properties and paint film property of magnetic-oxide-of-iron particle powder, 
"Oscillating sample magnetometer VSM-3S-15" (made by Toei Industry) was used, and it measured 
[ in which needlelike magnetite particle powder and needlelike maghemite particle powder use 
external magnetic field 5K0e, Co conversion magnetic-oxide-of-iron particle powder and iron as the 
main ingredients ] to external magnetic field lOKOe, having covered it. 

[0069] Measurement of the square-shaped ratio of a coat, the amount of preferred orientation, and 
S.F.D. was performed using the sheet test piece obtained by the method of the back appearance 
example t9. S.F.D. used the differentiation circuit of said magnetic measuring instrument, obtained 
the differential curve of the demagnetization curve of a magnetic hysteresis curve, measured the 
half-the-price width of this curve, and asked for it by »M«(ing) this value with coercive force. 
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[0070]The <manufacturing method of needlelike goethite particle powder> examples 1-3, 
comparative examples 1 -4; 

[0071] 103g of example 1 sulfuric-anhydride aluminum, (it corresponds to 2-mol% to Fe^"^ in ferrous 
sulfate solution.) — the ferrous sulfate solution 201 of Fe^+I.S mol/l and NaOH aqueous solution 301 
(it corresponds to 5.33 Eq to Fe^* in ferrous sulfate solution.) of 5.33 mol/l which are included [ mix 
and ] The suspension which contains Fe(OH) ^ at the temperature of 40 ** was generated. At the 
temperature of 40 **. 150 l./m of air was aerated for the suspension containing Fe(OH) ^ for 75 
minutes. 

[0072]Sample a part of reaction mixture in the middle of the above-mentioned oxidation reaction, 
and since the grade of oxidation was 20%, in the suspension concerned, 20.8 g is added for 28.9% of 
No. 3 water glass by SiOg conversion, 20.8 g is added for said No. 3 water glass in 210 minutes (the 
grade of oxidation was 50%.), In 420 minutes (the grade of oxidation was 85%.), 20.8 g (total of the 
amount of Si which was divided into 3 times and added was a quantity which corresponds to 1.0 
atom % by Si conversion to Fe^* in ferrous sulfate solution.) was added for said No, 3 water glass, 
and the reaction was terminated. The time which the reaction took was 8.2 hours. 
[0073]Generation goethite particles were filtered, rinsed and dried with the conventional method. 
[0074]The obtained goethite particle powder was an acicular particle of 0.34 micrometer of major 
axes, and the axial ratio 14 as a result of electron microscope observation. It is regular in a particle 
size and arborescence particles are not intermingled. 

[0075]Needlelike goethite particles were generated like Example 1 except having changed various 
the kind of the kind of one to Examples 2-3 and comparative example 4 ferrous salt aqueous 
solution and concentration and the kind of alkaline aqueous solution, concentration and the 
equivalent, reaction temperature, air quantity of airflow, and water-soluble silicate, an addition, 
oxidizing degrees, and the addition methods. 

[0076]The main manufacturing conditions at this time and the characteristic of particle powder are 
shown in Table 1 and 2. 
[0077] 
[Table 1] 
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[Table 2] 
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[0079]The <manufacture of needlelike magnetite particle powder> examples 4-6. comparative 
examples 5-8; 

[0080]5.3 kg (it is equivalent to about 1.6 kg of needlelike goethite particles.) of pastes of the 
needlelike goethite particles which were obtained in example 4 Example 1 and which were filtered 
and rinsed were made suspended to underwater [ 40-1. ]. pH at this time was 8.9. Subsequently, 
after adding 100 ml (it is equivalent to 0.37wt% as P to needlelike goethite particles.) of solution 
which contains the sodium phosphate 5.9g in the above-mentioned suspension and stirring for 10 
minutes, After adding 100 ml (it is equivalent to 1.5wt% as Si to needlelike goethite particles.) of 
solution containing the sodium silicate 24g and stirring for 10 minutes, the needlelike goethite 
particle powder which filters, dries and is covered with P compound and Si compound was obtained. 
[0081]The acicular hematite particle powder in which it heat-treats at 300 ** among the air, and the 
above-mentioned particle surface ranks second, and heat-treats among the air the needlelike 
goethite particle powder covered with P compound and Si compound for 15 minutes at 650 ** and 
by which it is covered with P compound and Si compound was obtained 

[0082]Subsequently, a particle surface throws in the acicular hematite particle powder 500g covered 
with P compound and Si compound in a retort reducing container, H2 gas was aerated at a rate of 2 
l./m, carrying out a drive revolution, and the needlelike magnetite particle powder which returns with 
the reduced temperature of 340 ** and is covered with P compound and Si compound was obtained 

[0083]The needlelike magnetite particle powder covered with obtained P compound and Si 
compound is 0.32 micrometer of major axes, and the axial ratio 9 by average value as a result of 
electron microscope observation. 

Particle sizes are regular particles and arborescence particles are not intermingled. 

4350e and saturation magnetization sigmas of the coercive force He were 83.4 emu/g as a result of 

magnetic measurement. 

[0084]Needlelike magnetite particle powder was obtained like Example 4 except having changed 
various the kind of five to Examples 5-6 and comparative example 8 starting material, the kind of 
metallic compounds to cover and an addition, dehydrating temperature, cooking temperature in the 
air, and reduced temperature. 

[0085]The main manufacturing conditions at this time and the characteristic of particle powder are 
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shown in Table 3. 

[0086] 

[Table 3] 
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[0087]The <manufacture of needlelike maghemite particle powder> examples 7-9, comparative 
examples 9-12; 

[0088]The maghemite particle powder in which the particle surface acquired in example 7 Example 4 
oxidizes among the air the needlelike magnetite particle powder 500g covered with P compound and 
Si compound for 90 minutes at 320 ** and by which the particle surface is covered with P 
compound and Si compound was obtained. 

[0089]The needlelike maghemite particle powder with which the acquired particle surface is covered 
by P compound and Si compound is 0.33 micrometer of major axes, and the axial ratio 9 as a result 
of electron microscope observation. 
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Particle sizes are regular particles and arborescence particles are not Intermingled. 

3820e and saturation magnetization sigmas of the coercive force He were 75.8 emu/g as a result of 

magnetic measurement. 

[0090]Needlelike maghemite particle powder was obtained like Example 7 except having changed 
various kinds and oxidizing temperature of Examples 8-9. the comparative example 9-12 needlelike 
magnetite particle powder. 

[0091]The main manufacturing conditions at this time and the characteristic of particle powder are 
shown in Table 4. 
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[0093]The <manufacture of needlelike magnetite particle powder by which conversion was carried 
out by Co> examples 10-12, comparative examples 13-16; 

[0094]The needlelike magnetite particle powder lOOg by which the particle surface acquired in 
example 10 Example 4 is covered with P compound and Si compound, preventing mixing of air as 
much as possible. It is made to distribute until it supplies to underwater [ which is 1.01. in which 
cobalt sulfate, cobalt 2.8mol% using ferrous sulfate, and the 6.5 mol of first iron % are dissolved ] and 
becomes a detailed slurry, Subsequently. 102 ml of NaOH aqueous solutions of 18-N were poured 
into these dispersion liquid, and also the whole picture was 1.3 I., adding water, and it was 
considered as the dispersion liquid of OH radical concentration 1.0 mol/l. The needlelike magnetite 
particle powder by which carried out temperature up of the temperature of these dispersion liquid to 
95 **, rinsed and filtered [ take out and ] the slurry 5 hours afterward, stirring at this temperature, 
dried at 60 **, and conversion was carried out by Co was obtained. 

[0095]As a result of electron microscope observation, the particle surface which is a precursor has 
inherited the shape of the magnetite particles covered with P compound and Si compound, and a 
particle size, and the obtained particles are the major axis 0.32m and the axial ratio 8. 
Particle sizes were regular particles. 

the coercive force He came out of 720Oe and saturation magnetization sigmas 86.1 emu/g as a 
result of magnetic measurement. 

[0096]The quantity of the magnetite particles which are 13 to Examples 11-12 and comparative 
example 16 precursors shall be 100 g, and treating solution full capacity shall be 1.3 I., except [ of 
the kind of precursor, the addition of Co, and the first iron ] having carried out addition versatility 
change, conversion was carried out by Co like Example 10, or the needlelike magnetite particles by 
which conversion was carried out to Co by Fe^"*" were obtained. 

[0097]The main manufacturing conditions and the characteristic at this time are shown in Table 5. 

[0098] 

[Table 5] 
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[0099]The <manufacture of needlelike maghemite particle powder by which conversion was carried 
out by Co> examples 13-15, comparative examples 17-20; 

[0100]The needlelike maghemite particle powder lOOg by which the particle surface acquired in 
example 13 Example 7 is covered with P compound and Si compound, preventing mixing of air as 
much as possible. It supplies to underwater [ which is 1 .01. in which cobalt sulfate, cobalt 2.8mol% 
using ferrous sulfate, and the 6.5 mol of first iron % are dissolved ], It was made to distribute until it 
became a detailed slurry, and subsequently to these dispersion liquid 102 ml of NaOH solutions of 
IS'-N were poured, and also the whole picture was 1.3 I., adding water, and it was considered as 
dispersion liquid with an OH radical concentration of 1.0 mol/l. Temperature up of the temperature 
of these dispersion liquid was carried out to 90 **, the slurry was taken out and filtered [ rinsed 
and ] 4.5 hours afterward, stirring at this temperature, and the needlelike maghemite particles by 
which dried at 60 ** and conversion was carried out by Co were obtained. 

[0101]The particle surface which is a precursor has inherited the shape of the needlelike maghemite 
particles covered with P compound and Si compound, and a particle size as a result of electron 
microscope observation, and the obtained particles are 0.32 micrometer of major axes, and the axial 
ratio 9. 

Particle sizes were regular particles. 

7120e and saturation magnetization sigmas of the coercive force He were 84.3 emu/g as a result of 
magnetic measurement 

[0102]The quantity of the needlelike maghemite particles which are 17 to Examples 14-15 and 
comparative example 20 precursors shall be 100 g, and treating solution full capacity shall be 1.3 I., 

The needlelike maghemite particles by which conversion was carried out to Co or Co by Fe like 
Example 13 were obtained except having changed various the kind of precursor, additions of Co, and 
additions of the first iron. 

[0103]The main manufacturing conditions and the characteristic at this time are shown in Table 6. 

[0104] 

[Table 6] 
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[0105]The <manufacture of metal magnetic particle powder which uses iron as the main ingredients> 
examples 16-18, comparative examples 21-24; 

[0106]The filter press cake of the quantity equivalent to the needlelike goethite particles 1000g 
which were obtained in example 16 Example 1 and which were filtered and rinsed was made 
suspended to underwater [ 30H. ]. The pH of the suspension at this time was 8.9. Subsequently, 
after carrying out 120g (it corresponds to 12% of the weight to goethite particles.) addition of 
aluminumCNOg) g and the 9H rp at the above-mentioned suspension and stirring for 10 minutes, 
21 Og (it corresponds to 21% of the weight to goethite particles.) addition of Co(CH3COO) ^ and the 
4H gO was carried out, and it was stirred for 10 minutes. Furthermore, 120g (it corresponds to 12% 
of the weight to goethite particles.) addition of the H3BO3 was carried out, and it was stirred for 10 
minutes. The pH of the suspension at this time was 4.8. 

[0107]Subsequently, after adding the ammonia solution and adjusting pH to 9.5, the goethite particle 
powder with which it filtered with the filter press, and it dried and the aluminum compound, the Co 
compound, and B compound were covered was obtained. As for the content of aluminum in the 
obtained goethite particle powder, the content of 8 of the content of Co was 0.8wt% as B 4.6wt% as 
Co 0.8wt% as aluminum. 

[0108]The acicular hematite particle powder which heat-treated among the air the needlelike 
goethite particle powder 800g with which the above-mentioned aluminum compound, the Co 
compound, and B compound were covered at 300 ** and with which the aluminum compound, the 
Co compound, and B compound were covered was obtained. 

[01 09] Subsequently, the acicular hematite particle powder lOOg with which the aluminum compound, 
Co compound, and B compound which were obtained were covered was fed into fixed zone reductor 
72 mm in inside diameter, 60 l./m of gas was aerated, and it returned with the reduced 

temperature of 415 **. 

[01 lOjIt was immersed into toluene liquid and the metal magnetic particle powder which uses as the 
main ingredients iron containing aluminum. Co, and B which were produced by returning was taken 
out so that rapid oxidation might not be caused, when it took out in the air. The part was taken out, 
and the stable oxide layer was formed in the surface, evaporating toluene. 

[0111]The metal magnetic particle powder which uses iron containing this aluminum, Co, and B as 
the main ingredients is 0.29 micrometer of average length axes, and the axial ratio 8 as a result of 
electron microscope observation. 

It was regular and arborescence particles had few particle sizes. 
The coercive force He of magnetic properties is as high as 1 740Oe. 
Saturation magnetization sigmas was 141.3 emu/g. 



http://M^4apdl.inpit.goop/cgi-bin/tran_^web_cgLejje?a^^ 05/15/2009 



JP,08-008104,A [DETAILED DESCRIPTION] 



Page 15 of 18 



[01 12]Various Examples 17-18, the comparative example 21 - the kind of 24 processed particles, 
the kind of coating and an addition, cooking temperature, and reduced temperature in a heating 
reduction process were changed, and the metal magnetic particle powder which uses iron as the 

main ingredients by the same method as Example 1 6 was obtained. 

[01 13]The main manufacturing conditions and the characteristic at this time are shown in Table 7. 

[0114] 

[Table 7] 
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60 


0, 19 


4 


1540 


U8.1 


22 


^ 2 




12 
20 
12 


S20 




420 


80 


0,22 


5 


1535 


144.6 


^ 23 


^ 3 




12 
21 
12 


340 


mm 


425 


60 


0.21 


6 


1512 


147.1 


^ 24 






10 
22 
10 


315 




430 


60 


0,25 


6 


1630 


142.2 



[0115]The <manufacture of magnetic tape> examples 19-33, comparative examples 25-44; 
[0116]The needlelike magnetite particle powder with which the particle surface acquired in Example 
4 is covered by the glass bottle of 19140 cc of examples with P compound and Si compound, After 
putting in resin and a solvent at a following rate, on a 25-micrometer-thick polyethylene 
terephthalate film, apply an applicator to a thickness of 40 micrometers by using, and the magnetic 
paint acUusted by performing mixture dispersion with a paint conditioner for 2 hours is ranked 
second, It obtained by [ which carried out orientation all over the magnetic field of 1450Gauss ] 
making it back-dry. 
[0117] 

1.5 mmphi glass bead 100 g Needlelike magnetite particle powder 15 g Toluene It is lecithin 0.6 g 
phosphoric ester (GAFACRE-610 Toho Chemical (**)) 5.6 g. 0.6g vinyl chloride vinyl acetate 
copolymer resin (Vinyiite VAGH union carbide company (**)) 

3.75g acrylonitrile butadiene rubber (Hycar 1432J Nippon Zeon Co.. Ltd. (**)) — 0.75g methyl- 
isobutyl-ketone: ■— methyl-ethyl-ketone: ~ toluene =3:1:1 Mixed solution 40.5g[01 18]As for S.F.D. 
of this magnetic tape, 4270e and square-shaped ratio Br/Bm of 0.47 and the coercive force He 
were 0.84 and the amount of preferred orientation 2.7. 

[0119]Magnetic tape was manufactured like Example 19 except having changed various kinds of 25 
to Examples 20-33 and comparative example 44 magnetic particle powder. Orientation of the metal 
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magnetic particle powder in which needlelike magnetite particle powder and needlelike maghemite 
particle powder use 1450Gauss. Co conversion magnetic-oxide-oHron particle powder, and iron i 
the main ingredients was carried out all over the magnetic field of 1900Gauss. 
[0120]The various characteristics of magnetic tape are shown in Table 8 thru/or 12 
[0121] 



[Table 


8] 


mm 




T - y n \^ 


S. F, D. 




(00 


mm 




m^m 


0.47 


0.84 


427 


2.7 


^ 20 


^ 5 


0.46 


0.34 


418 


2.7 


^ 21 


8 


0.47 


0.83 


432 


2.6 






0.55 


0.74 


301 


2.2 


- 26 


^ 6 


0.53 


0.75 


312 


2.2 


* 27 


* 7 


0.59 


0.76 


322 


2.3 


^ 28 


* 8 


a 51 


0.79 


345 


2,4 


[0122] 
[Table 


9] 


mm 
mm 




T - y » m 


S. p. D. 


nm 


<0e) 




111^22 


nmi 


0.42 


a 86 


370 


3.3 


^ 23 


* a 


0.41 


0.86 


365 


3.2 


^ 24 


* 9 


0.42 


0.85 


375 


3.1 






0.51 


0.78 


285 


2.5 


^ 30 


* 10 


0.51 


. 0.78 


291 


2,5 


* 31 


* 11 


0.55 


0.79 


30O 


2.6 


* 32 


^ 12 


0.50 


0.82 


312 


2.8 



[0123] 
[Table 10] 
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mm 
mm 






s P n 


{Br/Bn) 


(Ge) 








0. 49 


0. 83 


708 


2.5 


^ 26 


^ 11 


0.47 


0,82 


702 


as 


^ 27 


^ 12 


0. 48 


0.82 


728 


2.4 






0. 57 


0.72 


612 


2.0 


' 34 


* u 


0. 56 


0.73 


628 


2.0 


^ 35 


^ 15 


0,61 


0. 73 


636 


2.1 


' 36 


16 


0.52 


0.75 


655 


2.2 


[0124] 
[Table 11] 






r - 7* # tt 


S.F.D. 


(Br/8n) 


mm:. 

(Oe) 








0. 45 


0.85 


703 


3.1 


^ 29 


^ U 


0.43 


0,85 


700 


3.1 


30 


' 15 


0.44 


0. 84 


710 


3.0 


mm 




0.56 


0-76 


599 


2.3 


" 38 


18 


0.55 


a 77 


609 


2.2 


* 39 


* 19 


0.5a 


0.77 


612 


2.4 


// 40 


^ 20 


0.52 


0.8G 


620 


2.5 



[0125] 
[Table 12] 



^0! 




r ~ y 1* 


S.P.O. 


(Br/BB) 


mime 

(Oe) 




ll»9931 


^SfifllG 


0.51 


0.86 


1780 


3.2 


* 32 


* 17 


a 49 


0.85 


1812 


3.4 


* 33 


^ 18 


0.52 


0.87 


1765 


3.3 




it«»^l 


0.63 


0.75 


1556 


2.4 


" 42 


" 22 


0.61 


0.76 


1549 


^3 


^ 43 


' 23 


0.64 


0.77 


1534 


2,5 


" 44 


* 24 


0.59 


0.83 


1661 


2.8 



[0126] 

[Effect of the Inventlon]accordlng to the manufacturing method of the aclcular magnetic particle 
powder concerning this invention — needlelil^e goethite particle powder — the above — it can be 
regular in a particle size, and arborescence particles cannot be intermingled, but the needlelike 
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goethite particle powder which moreover has a big axial ratio can be obtained as shown in the 
example. 

[0127]the needlelike metal magnetic particle powder which uses as the main ingredients the 
needlelike magnetite particle powder or iron produced by using needlelike goethite particle powder 
concerning this invention as a starting material, and carrying out heating reduction — heating 
reduction being carried out. and. [ rank second and ] Since it Is regular In a particle size, and 
arborescence particles are not intermingled but the needlelike maghemite particle powder produced 
by oxidizing moreover also has a big axial ratio, the acicular magnetic particle powder concerning 
this invention, the above, since it is regular in a particle size, and arborescence particles are not 
intermingled but it moreover has a big axial ratio as shown in the example. Since the acicular 
magnetic particle powder of excelling also in the square-shaped ratio and the amount of preferred 
orientation at the time of considering it as a magnetic recording medium can be obtained, it is 
suitable as high recording density, high sensitivity, and magnetic particle powder for high power. 



[Translation done.] 
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*«g?S?:ffifflufc«^-c*S!W. *i6W©cr4<*K^br 

[0 0 5 9] bf)^btjif}ih. ^mm^cm imitm-m 

KtStc J; •5ft||li:^|6]-v©;j!5S*Ji|l»JT?.5a*?r 
;i*Ci*srte©-C. i|aa*W-C> mfj: 

[0 060] m. m\:M!t-m^-c7Hmi±^^wmi 

5 nr Stt:^i6]'s©^g*^»$ ^ c i 

,fB»i«. y-i^-f hifeSi©iiMt4*5itfefls<, te^© 

[006 1 ] *»B^{Ctel,»r». 

xm<<cmmuciii)ij;i^nmi^&hctifi-cisi>. bp 

^. i!{bSJS3S*©K^fc©gg*S5~9 0%©l5fflr* 

[006 2] ^cte, wn^^m^omiwnwfi^ 0% 



11 

[0 0 6 3] ttc. Tiiai-m^-^mm^mitmmic 
aijjpofcJi^Kw, nbfifcv-n^ m^iiUHmn 

[0 064] COiBH, n>britci^-f-{ \-^l^itii^ 10 
[006 5] 

isiwr^. 20 
[0066 ] mmmmit. mim7cmmm^cx*)i&m 

btc±F e ^'piC^ttii> F e ' '^jCfll^^rH^^-r^ 
[0 067 ] &TCDg?Wi, #J:t». l^-rn*>S^-5*» 

[0068 ] mmitmi'f-m^cDm^^mR^mmm 

tttJ. r!i8()i^M:/3ttv S M - 3 S - 1 5 J («^x 

^^■?if-^'7-i h m^^mt9^wm 5 K 0 e > C 0 ^ 

^tft^ail-gPffitl 1 0 K 0 e t VMiXm'Mbtc. 

[0 06 9 ]mm(Dnmt. iBisiaso's. f. d. o 

m^fflt-^-cifo/to s/c, s. F. D. ». Bijiamm 
m'&sowi^Mmmbx. mmmm(ommt!- 

[0 07 0] <#ttty-f -f m'fn^<ommi> 
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12 

[0 0 7 ni^SfeWl 

jte^KMT^i'S --^A 1 0 3 g mmm-mmm'pco 

¥ e''liCnb2mo l%<^m^t6. ) *Stf F e 

'* 1 . 5 m 0 1 / 1 <DWisim-mymm2 o i i 5 . 3 

3mo l/l©NaOH*^3 0 1 

«*CiF e"4CMU5. 3 3a«tCte^-r^. ) i^ii 

^0. iag4 0°CK:*Jt,»TFe (OH), 

©^jiS^tf^fc. Fe (OH) . i^timmm^. ss 

4 0 •CCC*5l,i'rft» 15 0 1 ©S^*7 5^Mji»U 

[0 072] ±imitmjt^m'p<omim<o-mmiWL 

0, ffi{t©SS*^2 0%-c*-,fcor^ig!Sffl?S*«:> 

SiO. ^#-e2 8. 9%0)3^7M'7:^i2 0. Sg 
«r^ttL. 2\0^'ik (i!{t®SS*^5 0%-C4>-3 
fc. ) CCB!ria3^;^<^f7;^i&2 0. 8g?r^ttlt. 42 
O^t^ mit<Dm&:^^8 5%X$i-otc. ) Kfrl23-^* 
i^7X=fe20. 8g OHiC^SiJL-C^JraL'fcS ifiCD 
mat. »Km-i0j*«Rcti© F e ' ♦ (c» L- S i gigtr 

[0 07 3]&fS.^-^^ h&TW. ««SiCj:»). ii 

[0 074] f#e.n/cy-f hf4T-i&*w. m^sssst 

[0 07 5] Il»t?!l2 -3 > JtlSW 1 ~4 

[0 076] cm<D^mm^m(mm^mn. 

«r«lSDf«2CCm-r. 
[0 077] 
[HI] 
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20 


NaQH 


5,33 


3C 


5.33 
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* 2 
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L375 


20 


KOH 


5.17 
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5.64 
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160 
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FeS04 


1.5 


20 


NaOH 


7.0 


30 


7.0 
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44 
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* 4 


FeSO, 


L5 


20 


NaOH 


5.33 


30 


5.64 
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45 


170 



[0 07 8 ] * * [«2] 
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mm\ 
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0.34 


14 
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[0079] <Mt«v $ hiK^iB*©i!g> 
ll«fe««l4-6> i:blS««|5~8 : 

[0 08 0] imsk^ 

g(Ctl^T4. ) iS:4 0 1 co*4i(c.«3-a-/Co C©B# 

<dpH»8. 9-r*o/c. i)jt,^r, ±iB««(cv>® 
r^h'J-fAS. 9 g *$ty7j<«i« 1 0 0 m 1 

hiKE^-{C>Ffl/PiL/rO. 3 7wt%{CtBa-r 

h';'t7A2 4g%^tf*?g?Sl OOml (s+^y-i^w 
hti^CcS^L/S i iL/Tl. 5 w t ^iCti^-T'S.. ) % 



[0 08 1 ] ±iEai^«SA^Pft^<i: S i ib^i^it? 
0°Ct?tt]|»^aL/, ^>CI-^-C> 6 5 0'CT15^ 

MJjfliiJttJIL/rPfb^i^iS iib^^i-cMasn-ri^ 
[0 0 8 2] sHtT-^ffl^^Plb^i S i <b^^ 

Tcorpfb^is i{b^!^i-caa[3tiri,^*#tttv 

[0 083] ?#6nfcP{b^4 s i \t'^txmL% 

Oif^«. ¥J^ffl|-CS$lll 0 . 3 2 w m . fttb 9 0 > 14 
50 S;5SJ^?ri&if4^-C*or. «ttS4:^f4^*ifiat«:i,^*)<D 



(9) 
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Oe. m\Mta sit83. 4 e mu/grio/c 
[0084]||*tWj5~6, tmm5~-8 

sterna, mmm tmrnv: bxi^m-^if^ii^ m 
[008 5] cm(D^mm.^^f^isi.m.^m^(D^\i: 

[0086] 
(«3] 
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-* 

«=» 


CO 

<=> 






o 


o 


o 


i 












CO 






to 


! 


o 

Eo 




1 










o 

rO 
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[0 087] <#tt^vy-.v^' hf4iFt&5|5©«Jg> 

JUteWT-g. J:b*5«9~l 2 : 
[0 08 8] «Mll7 

5»««J4 ■^nhiafd&.l^mt^'?\\.'^mt S i Ib^i 
S5l«3 2 0'C-C9 0^jra»{tLr«l[^iB*sPft^!^ 

[0 089] t#P.nfcte^^^li*iP{b^<!: S i fb^igj 

Wmmm<m%. SWO. 3 3Mm. «lJ:b9-C*f3> 

■C*-5/c. */c> SSafflffiCDM*. IS»'3Hc«3 8 2 
Oe, tafai(8{bas«7 5. 8 e mu/g-C$>o/c. 
[0 09 0] ||Jit»j8~9 . J:bl5{^J9- 1 2 
^^T^^H^ hite^*&*©««Mc;«cK{bSlS*«A? 
^ft3-t±/cWJ^«. *ifi«^7i|5lttK:0T#ttt-7i/'v-7 

[0 09 1 ] C©l^©iSSJji^fl:Rcmi^!|!95K©'Rf14 

^^4tc/T^-ro 

[0092] 
[^4] 



(10) 
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18 



mm 












(Oe) 


(eoKi/g) 






320 


W. 00 


q 


00 b 


10. 0 


* 8 


* 5 


340 


0.32 


9 


379 


76.1 


^ 9 


* 6 


300 


0,34 


10 


335 


74.2 






310 


0.20 


5 


301 


73 J 


10 


" 6 


320 


0.23 


6 


311 


72.6 


^ U 


" 7 


340 


0.2d 


6 


312 


73.1 


12 


- 8 


300 


0.26 


7 


335 





[0 09 3 ] <co-c^^nfc^f^^v^^;^^^>f ym- 

1 0 - 1 2 > mm 1 3 ~ 1 6 ; 

[0 094] J^i6fi15i(l 0 

«(fe^4-cffen;fcf4T-*S*ipfl:^^iS i{t^i 
rtftssn-rt^s^tttv^^^?^ Hi^ its* i o o g * 

^-i^*ffil»fc3-'^•;^^2. 8mo 1 ^illHgte, 5 
mo 1 %*ii§fftrt,^^ 1.01 ©^KtpKSAbeSiffli'j: 
u-K:jEcSSt?^lS(§-i+. X^^'Qm.^'m.^ 1 8 - 

NONaOH*SISfil 0 2ml ^aJJDL. MCi:7j<4aA 
■C^$?rl. 3 1 iUrOHaaSEl . Omol/1© 

^ti?Kii//c. te^ii{)ScDiaa?:9 5-ac»ao> c® 



* [0 0 9 5 ] nhi[\icm-\t. '^=mmm^<Dm^, 

0. fiWO. 3 2m. ip|llJ:b8-C*»). imit^^tsm- 

■c*-^fc. mmm.(DW^w., ^ss;^)Hc«7 2o 

Oe. ^*niS{bCTS«8 6. lemu/g. -Cio/c. 
[0 09 6] JlSfeWl 1-12, Jt^Wl 3~1 6 

20 fuigf^r*^ V ^'^ ^2 h f4^-(D«^ 1 0 0 g . ^mm 
^^fi^i. 3iitr. milKf*©m cocD^flna 

0 illl1«{c: UTC o -C^3tlfcX«C o i F e "-C^ 

[0 09 7] C©II*©iSt!iji^ft=SDf!^tt?r«5Kn^ 

•r. 

[0 098] 
[«5] 





(mm 


CoXfi Cot Pe»*P ^mMmmw^^W^ SJiS 


coRtt Coir Fe»'? vm^mam^v^'i-m. 
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(loolJD 
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mi 




(Oe) 


(eou/j) 
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0.32 
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* 11 


- 5 
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1.0 
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0.31 
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1.0 
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* 14 
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LO 
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0.24 
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86.1 


15 
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0. 24 
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644 


85.3 


* 16 


' 8 


2.6 


&0 


LO 


95 1 270 


0.26 


6 


668 


84.3 



[0 09 91 <C o-C^Sn/ctHXv i/-^v-f hiKt^ 

t»*©igji> 

Wm\ 3~1 5. Jtt^l 7~20 : 

[0100] 1 3 

■csssnrcj^tM^vy'sv^' v^=m% i o o g* 

ll-l^?rffll.^/cay^•;^^2. 8moI%il|-i^6. 5 
mo i%*s^??trt^^ 1 . 0 1 ©*cf «:|9:AL/> ISiffl 



-N©NaOH^l 0 2m 1 ^aSQL/. H{C;1<?:Jjn;i 
r±S*l. 3 1iOrOH»«Kl. Omol/lO 

i/fc. m^w^mim.^ 9 o -ac^st. c© 
[0101] ff^n/ce^^i*. m^^slf«^«s©*s*. 
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19 



20 



7 1 20e. fiaffi!8{l:0s«8 4. 3emu/g-C*o 
tc, 

[0102] ^Jlfe^^jl 4~1 5. tmmi 7-20 

iilg^-c*i.i+t*;vi^'s-7-(' h^i^m^ 1 0 0 g> i!i 



mmi 3 4isni{cL/-ccox»cotFe'*t?a:fSsn 

[0103] C©B#OiS8Jji^#Ri>"!|$14%^6iC/T; 
[0 104] 



mm 
mm 


<t>m 


CoXtt ( 




Coxa Cot pe'*? ^Em^f«7^7^^^sTtt^ 


Co mm& 

(nol) 


(mol) 




( V) 






ftt it 


(Ge) 


(anti/g) 






2.8 


6.5 


1.0 


90 


270 


0.32 


' 9 


712 


84.3 


* 14 


* a 


3.0 


7,0 


1.0 


95 


300 


0.32 


8 


706 


83.5 


15 




2.6 


6.D 


1.0 


go 


330 


0.33 
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722 


83.8 






2.S 


6.5 


10 


90 


270 


0.21 
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612 


8L2 


* i« 


^ 10 


3.0 


7.0 


1.0 


95 


300 


0.23 


6 


621 


80.8 


- 19 


* 11 


2.8 


e.5 


10 


95 


330 


a 24 
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631 


814 


" 20 


* 12 


2.6 


6.0 


1.0 


SO 


330 


0.26 


6 


628 





[0105] <^^^mttt^mmi^immm 

^mmi 6-18, J;b«^iJ2 1-24 ; 

[0106] mmm i 6 

1 0 00 g(CtHS-r.5.fi©7*bX^-+^3 0 1 ©*tf 
(CKSS-tf/c, C©B#0«)^©pH«8. 9-C*o 
fc, >X<->-C. ±iB»&i«lCAl (NOj ) 3 • 9H, 0 

?ri20g (y-n^ m^Mb\zmM%t,cfmt 

So ) g^ttlLri O^ramt^Om Co (CH, CO 
0) , • 4H, 0^2 10 g (¥-"ii-< m^icMbZ 

imm%icm^iri, ) mmbx i o^iyi«jf tfc, h 

«CH, BO, ^:120g h*ii^cmL 1 2« 

) ^jraori o^jra«flJu/c. ecu* 

0!SSi8E©pHtt4. Sfio/c. 
[0107] ;^t»-C> T>*-T*?:aSJ)nL-Cp H* 

bxA 1 jb^. c o it^'^Rc^Bit'^*mm.$ntc 

^4'©A l©^WattA 1 ibrO. 8wt%, Co© 
^W«WCoiLr4. 6wt%> B©^W«(3:BiL 
rO. 8wt%-C*o/c. 

[0108] ±tBA 1 {b^. C ofb^SCKB^b^ 

*5«S$tiifcM1^y"5'-Y f-*i^iE9*8 0 0 g?r2g«* 

3 0 0 •c-ettifgt^iii 0 r A 1 ^b^i^> c o <b^!^so' s 



[0109] 'if^\.^'Q. f»P)tvfcA Hb^, Co^b^t) 
SC;^ B{b^»«S3 nfciH-t^-sv A h 1 0 

Og^rtS7 2mm©@SlM7cSMCCS:AL/. ft5>6 

0 1 ©H, ii7.-^m»,b. a7cfis:4 1 s^c-cItcl- 

[ 0 1 1 0 ] STCLTff 6nfcA 1 , CoSO'B^^W 
[0111] C©A 1 . C oR^^Bi^^tim^^lS, 

w-i^&m 0 . 2 9 u m . i4tb 8 -c* 0 , nmm^vm 

s*!141. 3 emu/g-CAofc. 

[0112] mmm 1 7~ i s . mm2 1 ~2 4 

40 K. JHIfljiTcIgKfcWSjiTcSaia^'^fbS-l+r. 

[0 113] C©B#©iSS!iji*ftSO'#tt*«7{C7j^ 

■r. 

[0 114] 
[«7] 
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21 22 
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i\m 




mt 


(OC) 


(eaiu/g) 
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21 
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60 


0.29 
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1740 


141 3 


' 17 


^ 2 


'J* Om 


11 
20 
12 


350 




420 


60 


0. 28 


9 


1790 


145,2 


- 18 


' 3 




12 

20 

12 


310 




430 


70 


0. 32 


9 


1?25 


143.5 




mm 




12 
IS 

12 


300 




410 


60 


0. 19 


4 


1540 


U8.1 


^ zz 


* 2 




12 
20 
12 


320 




420 


80 


0. 22 


5 


1535 


144.6 


* 23 


^ 3 




12 
21 
12 


3^0 




425 


60 


0.21 


6 


1512 


147.1 


- 24 


- 4 




10 
22 

,0 1 


315 




430 


60 


0.25 


6 


1630 


142.2 



[0 115] <imy"-:f<VmM> •^-f>h3>f'-<J^a:f--C2l^raS^^t5(^tf^ 
119^3 3, tM5W25~44: C i tcj; illlSLfcS8tt^f44:;i3 2 5 m m(D4< 'J 



[0116] mnmi 9 U^f-U^^Jb- h7 -f Jl'A±CCT7''J^r-ir-;£ffi(,> 

1 40c cCD*f7;<t>{Cj|jSW4Tff6nfctt^ffl T4 0 wmOltSK^fljl/. ^Xl^r. 1450Gaus 

f-f m!i'immm'kr%E<Dti'^-vxtifc * [on?] 

1. 5 mm0:^7^;^t'-X lOOg 

i^^-nf^n^m^m i5gr 

h;l'X> 5. 6gr 

(GAFACRE-6 1 0 K^^k^ (*{) ) 0. 6g 

ut^g^-^ 0. 6s 

iS.m^^^mif!S (t-^-/ h VAGH htt (8!) ) 

3. 7 5 g 

:7'i?t/x>Ti'UD-l- 'J;U=fA (Hy c a r 1 4 32 J a*-fe::t>tt 
m) ) 0. 7 5g 

j<9-)l'-^V'/f-)lirl-:y: ji^)lx^)lirh> : h;l/j:>=3 : 1 : 1© 

m-^^m 4 0. 5 g 

[0 1 1 83 C<DK»-f-7'©S. F. D. WO. 4 40 T. 

7. fi^!tS;^Hci*4 2 70e. ftSJtBr/BmttO. [0 12 1] 

8 4, SS|tlK2. 7-C*o/Co [^8] 
[Oil 9] ^tS^J2 0~3 3, J:t«^2 5-4 4 

-f h«i^»*sc>'0+t^vi^^v-(' hi&^nma 14 5 0 

Gauss. C olE«SI®ttK{bait^-|&7KRCJfg^4£fiS 

^tti^mmmi^mmt iQoocauss <mm 

[0 1 2 0] SS^f- 7'©^^tt^^8 7!jM«l 2K^ 50 
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nm 
mm 




- r # 


S. P, D. 


(Br/Bin) 


(Oe) 








0. 47 


0.&4 


427 


2.7 


" 20 


* 5 


0. 46 


0.34 


418 


2.7 


* 21 


" 6 


0.47 


0.83 


432 


2.G 






0.55 


0.74 


301 


2.2 


' 26 


* 6 


0.S3 


0. 75 


312 


2.2 


* 27 


* 7 


0.59 


a 76 


322 


2.3 


28 


* 8 


0.51 


a 79 


345 


2,4 


[0122] 




mm 




^ - 1* 


S. F. D. 


(8r/8it) 


COe) 


mm. 


%wm 




0.42 


a 36 


370 


3.3 


^ 23 


* 8 


a 41 


0.86 


365 


3.2 


* 24 


* 9 


0.42 


0.S5 


375 


3.1 


ltR0!l29 


mm^ 


0.51 


Q.7a 


285 


2.5 


' 30 


* 10 


0.51 


0.78 


291 


i5 


" 31 




0.55 


0. 79 


300 


2.6 


* 32 


' 12 1 


0.50 


0.82 


312 


2.8 


[0 123] 
[^10] 






- ^ 


S.P.D. 


(Br/B«) 


(Oe) 




IW!2S 




0.49 


0.83 


708 


2.5 


^ 26 


11 


0.47 


0.82 


702 


2 5 


' 27 




0.48 


0.82 


728 


2.i 


tt«W33 




0.57 


0.72 


612 


2.0 


' 34 


* 14 


0.56 


0.73 


628 


2.0 


^ 35 


' 15 


0.61 


0.73 


636 


2,1 


36 


* 16 


a 52 


0.75 


655 


2.2 



10 



20 



40 



[0 124] 
[ai 1] 
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24 





/T\fSjfSf 


T - :/ ^ 


S. F. 0. 


(Br/Bn) 


(De) 








0. 45 


0. 85 


703 


3. 1 




14 


0,43 


0, 85 


700 


3,1 


^ 30 


15 


0,44 


0. 84 


710 


3.0 


l:t«^37 




0.56 


0.76 


599 


2.3 


" 38 


" 18 


0. 55 


0.77 


509 


2.2 


" 39 


- 19 


0.58 


0. 77 


612 


2.4 


* 40 


^ 20 


0.52 


0.80 


620 


2.5 


0 125] 
ai 2] 


'mm 
mm 




- y ^ 14 


S. P. 0. 


(ar/8n) 


(Oe) 








0.51 


0.86 


1780 


3,2 


^ 32 


^ 17 


0.49 


a 85 


1812 


3.4 


* 33 


* 18 


0.52 


0.87 
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